EUROPEAN PATENT OFFICE 

Patent Abstracts of Japan 



PUBLICATION NUMBER 
PUBLICATION DATE 



08176733 
09-07-96 



APPLICATION DATE 
APPLICATION NUMBER 



20-12-94 
06316834 



APPLICANT : 



SUMITOMO METAL IND LTD; 



INVENTOR 



KAMATA YOSHIHIKO; 



INT.CL. 



C22C 38/00 C22C 38/24 C22C 38/32 C22C 38/60 C23C 8/26 
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ABSTRACT : PURPOSE: To provide a steel for low-strain soft nitriding having as^hot-rolled or as-cast 
rrachinability and an excellent soft nitriding characteristic. 



CONSTITUTION: The steel having a compsn. contg. 0.1 5 to 0.40% C, <1 .20% Si, 0.60 to 
1 80% Mn 0 20 to 2.00% Cr, 0.02 to 0.1 0% Al, 0.006 to 0.020% N, 0.05 to 020% V, . 
further, contg. >1 l<inds among 0.05 to 0.40% Mo, 0.005 to 0.020% Ti, 0.0005 to 0.0050% 
B, 0.005 to 0.060% S, 0.02 to 020% Pb, 0.005 to 0.010% Ca and having the conditions of 
o'60<C+0.1Si+0.2Mn+025Cr+1 .65V +0.55Mo+0.20Ti+8B<1 .35, and 
0.25Cr+1 .1 5MO+2V+1 .5Tis0.85 and the balance Fe and inevitable impurities is used. The 
steel is cooled after hot rolling or hot forging, by which the steel having core part hardness 
Hv of 200 to 300 is obtd. without a heat treatment. The steel having the structure 
consisting of the structure of ferrite + pearlite or the mixed structures of ferrite + pearlite (+ 
bainite) of a bainite fraction of <20% is obtd. 
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(57) [S«J3 

C:0.15 --0.40%. Si: 1.20%KT. Mn:0.60 
-1.80%. Cr:0.20 -2.00%. Al: 0.02-0.10%. N: 
0.006-0.020 %. V:0.05 -0.20%. S iC^^^JCi 
D. Mo:0.05 -0.40%. Ti : 0.005 -0.020 %. B:0.0 
005 --0.0050%. 3 : 0.005-0.060 %, Pb: 0.02-0.20 
%. Ca:0. 005-0. 010 %(D-m^±^^^^^> 
do. 0.60^C+0.1 Si+0.2 Ma+0.25Cr+L65V+0. 
55Mo+0.20Ti+8B^1.35. 
i5<i:i;. 0.25Cr+1.15Mo+2V-fl.5Ti ^0.85 

S«35S$*^v200 -300 . 1&m^y:s^y^ h+/t-^< 
h*^cl-^^-f :^-f h^J'^d^*20%*«cD7x^^ 
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(2) 

1 

C:0.15 -0.40%. Si: 1.20%aT. Mn:0.60 

Cr:0. 20 -2.0096. Al: 0.02-0. m, N:0.006 

-0.020 %, 

V:0.05 ~0.20%«:-&«L. BSKFefecttPFWjiW^^ 

AiO. 0 60^C+0.1 Si+0.2 Mn+0.25Cr+1.65Vgl. 

35. ■'^ 
feii;. 0.25Cr+2V^0.85 

[al«^2] WESim^*^. «a%-P, Mo:0.05 -o. 
40%. Ti : 0.005 -0.020 %. B -.0.0005 -0.0050%© 20 

0.60SC+0.1 Si+0.2 Mn+0.25Cr+1.65V+0. 
55Mo+0.20Ti+8B^1.35. ^<fct;. 0.25Cr+l.iao+2V 
+1.5Ti SO. 85 

[»*«3] irEaiffi**^ «S%T, 3:0.005-0. 
050 %, Pb: 0.02-0.20%. Ca:0. 005-0.010 %©-« 

©nscs^bfflii. ^'^ 

[0 0 0 1] 
[0 0 0 2] 

[fit*©Sig] ti£?S<j;0*fflftStiTVi^«SS^tMa 4 
^^StLTtt. Si^S!l31tgfl:»St*«f^«Wa*)©-C 

AtliiR L © ^^SiSyiSiK^Si^fc* ic. M b t^-t j**S«© 
S*«Rfit?SO. ffid^tOftCfe^S 

[0 0 0 3] -15. mmmt. k^^1^MJ>xr. soo - 



#ga¥8- 1 7 6 7 3 3 

2 

■5.. c©;&fel4^Antci^mtlS#t>^v^fc*. Si 
milM©F"lSt±^''^*<. fi^. MSKrpl*^50~100hr t 

[0 0 0 4] ;inic*tbT. -^i- 500 

-600 'C©?&a^t?NtC€rHWflCftA • Stft^itT. 
ig^jjie,ij£>y.-^-^;i^, ,!,iol^J!ia^©^a:V^^!!!!StUT, 
[0 0 0 5] LA^b. S««:^<bfflllbTffiV^^.nTV^ 

oTti^o iS^. XjS«BS^b©5**'5?g<. 

(cfeviT 'fee:^'fb«iatt©«Jfflttafe*®fc*^Tfcn 

[0 0 0 6] C©J;5*^S2r»ftT^&fel- cnS 
Ttc^)VKo*^©#a5J^ti^^nTfeO. #9;t«. #W 
Ba63 - 216950#^STa. 'fb^a)*©«IEft<fc 
§ • ®'(b!Si^©l^±*<t^i8Mik^^-:?TV^^. 

[0 0 0 7] bJi^b, iE:;&STi±. m.mmifij^<'t 

[0 0 0 8] 

jits (xg«BS) T«i»Ji4cgn> ifcSftiitiicfeff 

[0 0 0 9] 

[aSS^T-5fc*©?S] Cl^d. 

[CO 1 0] Sglbgtt!^±l 
cr. V. Ais«a«fctt*in1"^-^"^- 

[0011] jSMngigi^tti^±m 
^^^■^^^^^©iiMas^^s^i-^J^!^ < u^^wmty 

, j.+,t-7'f V^tcM^^^-i h^^*t20%*« 

r. Mo. V. Ti«OISSEC±0^-©ifi«ftf»*^^fi8i:!ft 

rnniD. ^fe«si^o±©fc*cfT^nT#fc^ 

ffia^ow*^ ©Xg © #Ilt&*^tE t s . 
[0012]X1#KM 

C. Si. Md, Cr. V. Mo, B^©S&' J^O^FflEM^ 

$.5v^a}^Ffl®jtm©?^^'^< fjMs^bT. mm'& 

R/OTJtt©A'7>X)OWt7S:^>SgB«^Hv200-300 
0 .fiSI!L©XStlSft:*«Prffii:)4D. 37>H£«lt«4 
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(3) 



[0 0 13] ;i;Hw. *S|B^roS^i:T^i:::5«, 1 



*M%-t?> C:0.15 
n:0.60 ~1.80%. 
0?«s N:0.006 



:8- 1 7 6 7 3 3 

~0.40%. Si: 1.20%jj!,T. M 
Cr:0.20 ~2.00%. Al: 0.02~0.1 
-0.020 %. V:0.05 ~0.20%» Mo:0 



-0.40%, 

~0.060 %, 



Ti 
Pb 



-0.020 %, B :0~0.0050%, 
'0.20%, Ca:0~0.010 %. 



S:0 



A^^. 0.60^C+0.1 Si+0.2 MD+0.25Cr+1.65V+0.55Mo+0.20Ti+8B 

^1. 35 • • • (1) 
^kn, 0.25Cr+1.19lo+2V+1.5 Ti^O.85 • • • (2) 



$*iHv2oo -300 . mmfiyjiy^ h+z'^-^-f h^fc 
©g^ffii^&wb, ^n\zw^'^it'm 

[0 0 14] AKLT. *%?g(rJ:n«. mA^mm 

[OOl'S] (1) m»5K-^, C:0.15~0.40%. S 
i: 1.20%OT, Mn:0.60 -1.80%, Cr:0.20 -2.0 
0%, Al: 0.02-0.10%. N:0. 006-0. 020 %, 
V:0.05 -0.20%S^«t, 5Sa5Fei3±OT>^SW^*E 

0.60SC+0.1 Si+0.2 Mn+0.25Cr+1.65V^l. 

35. 

0.25Cr+2V^0.85 

nmxyx. m.m.n.}^x. ;E;gBS^Ji^v2oo -soo . ^ 

%5S^©7x7'f h + Z'^-^-l' h (+'^'f h) ®ii 

[0 0 16] (2) m^m^m'i. Sm%-^. Mo:0.05 - 
0.40%, Ti : 0.005 -0.020 %. B:0.0005 -0.0050% 

0.60^C+0.1 Si + 0.2 Mn+0.25Cr+1.65V+0. 
55Mo+0.20Ti+8Bgl.35» ^feit^. 0.25Cr+1.15Mo+2V 
+ 1.5Ti ^0.85 

[0 0 17] (3) S5IE99mfS*?, fi«%T, S:0.005- 
0.060 %, Fb: 0.02-0.20%. Ca:0. 005-0. 010 %©- 

aa±s-&rr5ctsi|#«tf*±iB(i) ^^ftMiz) 

[0 0 18] 



lift ^ 



« rmfi%j Tfe^. 

[0 0 19] C: 0.15—0.40% : CMMXfi^^W^h 

7c*Ta&^>o r ©^cfectio. i5%£;±-&*"r^'i^s*^* 
o.40%*e^^iS-&tc»i^ ^Antti«;*cicJ;f)«» 
tt*s<£T-r5ti:felC«fJtt*^:^<i«-®T-rs. 
T, 0.15-0. 40 %©«gffli:Ufc. 
[0 0 2 0] Si: 1.20%mT:Si«KKSIttT^llDS 

ns-o^. s^^-fb^^t. i.2o%^aA«>twtt--^B(i 

tt^SftSitSOT. 1.20%KTi:tfc. TEtt#l'Sil 

is) ig$n/ivi*^, §fSL<«, o.2o%a±-e$)S. ^e.tc 

$fSL'<&Si: 0.20-1. 00%Ta52). 
[0 0 2 1] Mn: 0.60-1.80% : MnttBattSatUT^Bl 

Sk±.imxh^. Sfc, 1.80%€:ie;i^)i:iDXe- WJ 
It^^T^OT, 0.60— 1.80%©i6Hi:b&. 
[0 0 2 2] Cr: 0.20-2.00% : Cr{j:SS3tS^f°l-tS 

s .«fl:iS$&±#$-4^7c^T-ib5>/i^, o.2o%*g|-e 

S&2.00%^^S^^<i:, «miC!t@?5:®:S{tl^f^fi£1" 
^Sfc*. ioT. 0.20-2.00 

%®®ffli:L&. Sftb<li, 0.50%jS1.50%£tT-C* 

[0 0 2 3] Al: 0.02-0.10% : AlttSS^tKiE^ t 

C CD^«&%ai$ii:-5 »teO. 02%£t±©-&*r*<!il-5T?fe 
r,^ o.io%?:a;^5>i:«ffi!-3tH;*4»:S'fblS:?^ 

40 ^T.&fc*. mzm.vcMZ\m'>t^. ^-ox. 0.02- 

0.10%CD$6iBtbfc. »*l/<a> 0.02-0.08%-t?i6 
■5. 

[0 0 2 4] N:0. 006-0. 020 % : mtl^^^'&^WiSi 

0 0 6%K±0^%*«i£5«i:!fe5. SfcO. 0 2%*S 

je)5. i-^T, 0.006 -0.020 %C0S5Bi:bfc. 
<li, 0.006 -0.018 %T$.S. 
[0 0 2 5] V: 0.05-0.20% : Vttj^Xni4=£ipJ±S 

50 ^^tmz. «cSft;ii#tcNtci:^^b«aeav^^{fc 
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*ifi^^. llOitfelCU, 0.005 %£l±-g-*t-S!K-S*5S 

0.020 %-&m7L^t^^ifimat^tth\z'^m 

ttOD'ISTtTiStft. 0.005 ~0.020 %(DVmt.h1t. 
[0 0 2 9] B: 0.0005~0.0050% : B5:^»^llDbfc 

0.00055«eJl±£>STfe5*S, O.OOSOSgi&S^StA^Ac) 
TjiAn'lt*^'IET1*-5 fc*0. 0005~0. 0050% ©ISB 1 1 
fco ff^L<e> 0.0005~0.0030%Ta6S. 
[0 0 3 0] S: 0.005 ~0.060 %, Pb: 0.02-0.20 
%. Ca: 0.0050~0.010 %:S, Pb, Calll-i-f nfeitffl 

0.005%. Pb:0.02 %. Ca:0.005%e/.±, ^7i<i:fel 



ffi-riCtt. 0.05Ss;K±!2^llta2>*^ 0.20%eC:/i5i: 

tfi^. ioT, 0.05~0.20%Ol5HtLfc. Jf*b< 
l±, 0.07~0.20%Ta&-5. 
[0 0 2 6] :lf.%mz%^i^'m\i^ ^JjL(07tm^B 

iB^jiDScDMo, Ti, Biosx^»A^'isan^iaK± lo 
^^ny^fcMs, Pb, ca±o^-5©*^6a«nsia 

[0 0 2 7] Mo: 0.05~0.40% : Mottg^Sf S: 

$0.055«;K±**-r*Ct*W*tV>. 0.40% 
0.40%©KHi:L'fc. ifSU<tJ, 0. 05-0. 35%T$> 
[0028] Tl : 0.00 5 -0.020 % :TittttAtlttSrl«il ^ 

±$-a-, B^i)n^©Bco^Ani4^!i*Srr«i±$*^«i** 

n.fiO^C+O.l Si+0.2 Mn+0.25Cr+1.65V (+O.55Mo+0.20Ti+ 8 B) 

^1.35 • • • immiWi^ 

o^S.\z^^. ffitt«1ftt®i£T^ti;s, ^fc, 1.35 

0.25Cr+2V (+1. 15Mo + l. 5Ti)^0. 85 
Cr. Mo. V. Titi^'ft;#lJ^^lg®^V^X?lTJ)S*«. il 50 

Te)-r#®j!i«*5. ^(Otztb. CCT ft^tt'^'f:^-^ 

h<2o%*si>-rib«fc*. ■t©aiiSt&5j:5S!ST 
Si£;vS*t*5. •?-ro&8e)±sa;T0.85^S:^^.t. ^ 

ft*i»{k;f SCtd^e. 0.25Cr+1.15Mo+2V+1.5Ti ^ 
0.85©ffiHtbfc. 
[0 0 3 3] Hv 200 -300 :««1iiiffl^p°r. 



■:)T«ft&ig;T$-B--5:it(''Si>::i:!!)^e.. S:0.005- 
0.060 %, Pb: 0.02-0.20%, Ca: 0.0050-0.010 %t 

[0 0 3 1] S(l) tfca(2): 



mx^n^Tztb. Hv 3006l±;c>5;^i:«ffll)DX*^'r€C 

!!itfi<7io, m^^&(^i&Tommtfs.^. i-:>T, hv 

200-300 ©SBBtb^c. 



jK<tD. s#tt*5»ft;T?>:it*^5'. o.60^c+o.i si+ 

0.2 Mn+0.25Cr+ 1.65V (+0.55Mo + 20Ti+ 8 B) ^1. 
35©(SHi:bfc. 
[0 0 3 2] 

• • • [ffl^MWJg^] 
[0 0 3 4] 7x7-f h+Zl-?^ h^fca7x7'f h 

f -f K20%*si>-ett, 3affi»@^7c^®i«^J>. 

-f htfctt7x7-1' h + /t-7-f ^( + -<1':^-f h<20 

[0 0 3 5] sk±mmvrz^^m\t*^*^^^^<tm 

[0 036] 
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(5) 

7 

>^-$1100'CtCl!nlfftb. tt±iaS950 x,(n>^MW-&^W^ 
TitS30inin©^»i:bfcm> Ki^bfc. tS£3felB4L 42"? 
ti. if.'^'^ 650'CX lhr<;)^MtfflSlc:3ViTt)ffo 

[0 0 3 7] IIS 4^§I?i«Kfr, JI 

s 3^->Y;nf-«»^^fr. ^^is-mm^m (fi 

g30iiiiiiX;i:S35iiim) Sr^n^n^fCb. 

[0 0 3 8] «[fflttKiSTttK'J;HCi^»Jttti»S: 
H 'J ^PSfflVi, gr)3Sao.l5iiiJii/rev©fta;-^H!l^fTVi, 

[0 0 3 9] *:Sft®li^<^1t14ilS®^-*> ® 
SiiJ^fflKl^^t (ttSSOmX^^SSiuiD) iJit^JIS 2^ 
[l^tttf«»et^fr, (^1-€25iDia<rtS20Him> 
XffSSmn- 'Ell) SrS^U^ NHs ^f;?;: RI^f7.= 

1 : lc!)ii^5^x>^■•r570'cx4hr^?fii^©^fx^>c^^b ^ 

[0 0 4 0] jgjtft®ai5EiSII€:«3C:g^-ro S3tC^ 

S£*S!No.41 , 42 (PS) ill*©«FttT$>^. 

[0 0 4 1] #t|i^No.l9 ~40t^Ae*fflNo.41 . 

C. Mn. Cr, V*t^5£±0i!>A:Vi 50 
JPI (No. 19 . 22, 24v 26) (No. 41 . 42) 

7x7-1' hffliKt^oTV^i.*^ Sg? 

[0 0 4 2] C. Si> Md. Cr, V, Mo*«^€ i ^V^ffl 
(Ho. 20 , 2L 23, 25, 27, 32) Ttt, ^iJXlWm^ 

[0 0 4 3] Al, NAi^SiOl^l^M (No.29 , 31, 3 40 

[0 0 4 4] sfc. '!c^m\m^-t^ti'^m\mm'^ 

g!&^^«il3l;t^ffl (No. 35 . 37)Ttt, a«!5^*7x5 
[0 04 5] ^(J§JttJiS*^««± 0 iiSV^iBXNo. 36) T 



!|fll¥8-l 7 6 7 3 3 

8 

[0 0 4 6] 4>:^{tJ2tam©a!i^^*2:^4ir5^-r. g 
wm\t. s^k^^. ^^5is. Mstt)!- 

ig[flI=&ilSSL.TV5«.. cnati!!5feSRNo.38, 39 (W«) 

[0 0 4 7] #^l£aiNo.l9 ~40i:fi£5fe»!No.41 , 

42 (ifcft) ®it«e»|(D'5-^, Cr, V, Al*JSS<t05l>& 
V^a? (No. 24 . 26, 28. 33) i5iI/t£3feJH (No. 41 , 4 
2) Tii. gffi®^, ®{k^$, feil^S^BSS^lwiS 
<g^&s-rnTv^^w. Sfc, Cr. V, Al*5SSj;l9^ 
(No. 25 . 27, 29. 34) 14«ffiS5«ii5V>*t, Wk, 

[0 0 4 8] ffia©ll31tg«S:^SbTli;/iVifB(No.38. 
39. 40) Ji. ffli^*t7x7^ h+>'t-7l' hfe?>Vi«7 
j. + Z'^—^.-l' + h (20%*}fI) 

UTt^^fe©«),^^J-S^#^tt-rnfcffl(No.20. 21. 2 
3, 25, 27, 32) frHLTt>ra^tti«©ffii8S#^. ^ 

[0 0 4 9] (*S|^J2)Slfc<i:W:«2iC*TftaSiN 
0.1. 5 ©160 mmft (Dfflfr £ llOO-C IC iDSi L . {t±fi^9 
50'CCD^ra«i§a, 0 2(a) ~(d) t^tt-h/l^' 

1 i:I^i;g«TSt#.>T-l)DXi:tfc^ft^5La«:ffl'\ ^W® 

[0 0 5 0] «5, ^6tt-h/t^->tt%lw^» 

\)\\L-wmLn.-x.^)\'^-^ xft*At±^si"5'&<» 
[0 0 5 1] v;Px>iJ-'f h«> SgBas*^^<, X* 

[0 0 5 2] U*»b, 719-1' 
7x7'f h+Z^-^-f H-'^'f:^^ H (20%*^) 

[0 0 5 3] 
[^11 
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